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Description 

ID OA THE NVENTiON 



[GDIS] 



oiaies to an into- ;t:«- 
pparatra 



: DESCraHiGA OF 7HS RELATED ART; 



1.3 >S2] w.va'i; toe g tig 

oa-toe-tr; mv:n<s a sector a; a; eta a- is an optics; disk. 
Recsruiy, the dsasiiy and capacity cf chiles; disks havs 
;:es;p improved. Toer store, il Is ^pedant to oaaartoee 

15 

[0803] Figure 23 ^ c , - stracPire to a aras- 

nai optica; disk 
[0004] As sbown in Figure 23, to<s opticas brsk 
incktoes ivvo disk ^to'sr'adon ara.es 4 and a bate reaoal- 

"5 > - t «. \ ^ 5 . - a; 
area S . p. span; aiea 3. The ~ > s ^ icoabto 
iaaltoiy ontyvard fsxn too user area S on the optical disk. 
ItoSOSj The user ansa 8 sioladas e system reservis- 



■ 2401. 
'Otto" -si-. 

^ - - tto -- \ 
assigned to the PetocA 



are sector ;r 

bireottoc toaoaA toe aeare ares 8 toprp toe use 
As a rssait , tha toto LSN-.an is assigned to a toot sector 

- « ^ - ^ -sMI^fKf to 

S3dci-s2402. 

£0814] figure 25 shows tfce correspondence 
a - t , < cto 

abar toa slipping rartoecaanefn. aicorlihrn described who 
refentpse to 24 , - to < The tornaoptai axis 

<• - " - - ^ - - x v 

axis reprssspts the LSfA In F,gws 25, char, lino ZSQt 
Indicates Pro correspondence Pehaeeri the physical 



vtoea ; 



a 2502 indicates 



parasar AT toold 0) is easignea 

[SOSof < 5 of an yptic 

alas ana includes a; iSOaFGA)030 stonaoto?. (hereinaf- 
ter, referred to as tha "ISO standa.daA provided dy tils 
totorntotonai Orpan : /arlo:? af Stosbaralitalion rsgstoirsg 
§0wfo optical d«sks. 
^ato] 

atoeefs oxtoided la the =SO standards are described. 
[80083 < , , p 

abplacernsnt algorithm. Ths older traslhod is based or; 3 
toscar reptecemeto algodtons Ttores aleon-toos are 
aeacriboo In Cnaptor 1 a Q f tha iSto standards. 
[0009] Figaro 24 Is a ocaccaiard v of * - 
vsntlonas slipping arpiacemaat aisor;a;ra. ;a F!gi;aj 24. 



3! sector ; 
ingle boxes ha 



;r,c.-sr 



-"■to * 11 i b v -*k. trp« t c t 

hsLSNs Is ou e 

tiors frcsm an Ipner portion of tha optical dlsi< (I.P., to the 

>cre;5slngd dber}. As 

rssul t \ v -i ' 

tnc spara - k is located :a;rasc:altoy • > >f\ 

us«f ares S. 

^* \ >• a 

a \ t' - v , ^ ( c- 

to Pooeas rocrcly ny ;s patt of the nrtatiors correst;oiid^ 
■m h civj , A lascdaantage af the slipalna 
tpalsaaraeal a;ganlba- is that tha assfpninont of at! the 
1 is aiippca toicf oac atoechve seator. An appe; 
isvpi apparatus such v.p fp.r eKtsmpia, a host parsopal 
osmpui&r ident.flss s&do^ by t.SMs essignad ih-smto. 
uht-^ ho as \ "! sectors ? 



assigned So s plarpiity 
as 6 x.-reas 



Ina no atoa-Tivs sector In lbs 
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- - 2SD2 - 

if 3 < ' -he SSqaenoe Of CO;.. OS 2601 to 

which ISNs - sssloned was a emotive seefe." the 
j-^'n. * t ^ _ s 

assigned to. among a plurality of sectors included In the 
tsps.ro ares 6, a eschar which Is ov:;sv:. yet and has a 
^irrsrnurn physical ser * s msi. sec or or 

the spare ares S; as repsesented by the sequence of 
teclc . 2m2 vjs ins defechve sector 

OS S 

f«020] rjQure 27 shows the correspondence 
DSfween the physic s and :? SNs 

5 a v - 
1 <o >- 

■-t. •- o-i- physical sector nantosp ; ;„ the conical 
axis represents toe L5N. in Piccae 27, the solid line 

rOi - •> 




relatively large. Accessing a replacing sector instead of 
, defective , requires a ^-s , - over 3 ^ 
lively long distance. 



P a ^ As . no appreciated. Par advantage and 
' ~ c ' e < ( e torithro a 

r-ve. ' . - ~ . .- 

, - :«p:f!oe;oe;a. algont-os 

/CI" Flpare 28 snows an example at asslorsrarsy 
SNstoohs sectr e esse s > - ; 

-2'- i ' - - c - - 

e spat e 3 - - t -j ; h a 

user area S incloses tear neisotiva sectors. 
[0024] LSNs s tyae t sectors 
anoe vtsth the sapping replscerneni: aigenthrr; described 

Ciiraotlo; ■ towers an oater portion Peer: on inner portion 
■s - - ~ : * '"■s -*~ 

tors. 

|S026] - = . * 2*- 



iescPaei a bo* l 4 3N - - L8N:9999S 

it the toor sectors 5 through iV were not defective-! are 
•;; v s - - - ti- 

ne having - sector risransrs of fOOOOP 

iTCtCTt; \ „' ; ^ 3ir e* 

iiva sectors hoar in this example), 
at' {Z:i~l ' .5- - \ - t - 5 - < % 

having the physical sector campers of ICal-oha through 

* ~ 

- - ^ - >-< ""t „- 

a- spare ataa la asoci a: Pas iinesi replacement algorithm 
as a I'spiacjay arse. 

[0SS2S] As snowr: In Fig .as 27, the oonvsmhonsi lin- 
ear replacement eiaorlltao has a arotdero an that, witer; 

^ " *. i la 

so defected as a detective sector, a delay in access; ceased 




[00281 - * ~ * s 

:ng area (I.e.. PR spare atea} nsed la the ::near repiecft- 
>enl alycs Phn t the 



" N " • ^ the t.SMs ;? si:ppad in the alipping 
as replacement algorithm needs to be caloaiatad. Thfe 
anscard ol caloeir-ibr: incr.aases a:> the disk capacity 
Increases. 

SU^ivlARY OP THE INVENTION 

[DOSS] Ac:-;>oreing a one aapeci c ' the invenhori. an 
- t c 3 c t. k c E 

end e spore srea inciadlng at ieast one sector wtoch, 





[3032] to * exbooxxax of this invention, a 

[0933] in o; ;• entoioxiiixsnt of toe isvextox tha 

>fnbiseo user a s ; s . a 

raiity of zones, ana a iogscai sector xxnbar assigned to 
1 r x s. f 

m tbe disk information area. 

[0834] , s. r - - „ ths 

cornbinsd user at as a 3 ■> x.;- 

rainy of zonm, D&us recorded in _ infor-ris-lion record- 
ing madiaro is ^ x ^ on an ECC btoxtoyoECC „ 
basis, k fotocai sector' numb*: is asxsgxacf to ;hs sectors 
;x ids r the sser ■ aa ex * x ;x a! salons 
defective neoiof so that a dap xxxx of each of toe , 
xiiiy of zones -Y ^- a Pad sector of o coxsaperoiing 



hOOSXJ 



;ar asaxicxXthe Xventiao, 
dafsct of an ^formation 
3 disk iofortrstoon arsa; a 



- ot : ; - ost - oar x 

despite sector so that a fas; sector of each of ids 
rsiiiy of zones extchss a firs;; sector of 5 corresponding 
ECGbifflck. 

[0040] Aecotdirtg ;o s-iii ^ aspect of the 

is^o s % o s ^ „ < - < \~ " s t ,4- 
IriKirroxo" fe , ^ - -\ - 

"-"""-„, 
and a space area including at isasi one ssctor which, 
when af best cos of ins pixxbto of sectors icoiaded x 

4. X 

ihe at isast one dafectiva saoxx ths spars area being 
fccatoc asdiaiiy xxaxi xoro fda user <. T appoxa-- 
^ t \ > 

comprises; ihe steps to ox assigning a tosi iogicai tractor 
XJXbsr to ana of the ph;rainy of sectors incfodtto in toe 
user ares; (to oaiooiatiog a iacatiex it - a - 
sodtaad capacity: vtoh a a, -n 4 tda sector to which 
ihe last iccyca: sector ao;to;e; x assxexto being dsea: 
Co assigning a iooyoai seeior ooroixx to'' 5 seeXr 



nosr 



:! SOOtO: ; 



;; and 



x a 



with a iacafton of the saoior to whicit the tosr sogkto see- so 

n - - N » 

035 ssctor -oxtar ''Q' 1 to a saciar p;xxb; ; -to at tha 
^X j atop (i 

physicai sector noadxor of toa " x to - ihe iogica: 
eaosx r;a:nber XX ;a aesricoao in ihe Xsk intorrnaiico as 

to^to -1 

id) xciodes the snaps af id-X ososoXng rha a; iaanf one 
dafaoevs sector ioonutod in ;ix; user area, a;;;; (b~2) car- 

, , i i " iocatiar; foifiiiing fda prssoribac sapaoiiy .on 
nasad op the noax.x: af rne af ieae; cr : a ostociive saoior 

- s >3 : , 3 — x pa ovsrssbn {he 



basad or; she rsixabar of ihe o; iaasi ana oafechye sacior 

acts the s;ap ;b-' 
[0042] in oca so; Xaiixsto of the invandoa, toe 
detoa? nranagaxant pns;a<;s!np fortoa- xctodaa toe 
stop of (so racoraing toe at ices; oaa dafotoiva aacror 

[0043] i ^ 



raf-y of zones. The dotooi oo; ; sar;a;rxsvi; nrocassing tor- 
x „ ■ s iha step of ft) recofdirrg s; . w sactor 
' t v ■■ 



[0839] in one aixbobiraaru af the xvsxiicx. fne 
andsoaou „ -> 

raidy of or xr. Data raoxrCab v\ tf;a infcroxtian reooxx 
, axto-ora is xanapad ao ae ECC nicotoby.ECC „ 

oasis Ida xatood d;riixr inciudas the step of (g; 

aassgnsog a iogyesi secxs' soxbar to ids s;aotors 



ton =; - 

aod af ida pioxisiy of zones xatchas a first 



- - x s p daisy ;n ae( 

- s xagax;ant - toosa fhs 
saox tc a LSN j t-asigna and (2) a 
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tar 



J; -i ; AaAa; OiSfeo! lea aAaving A;s iaaaixs 



cufatio;-!, 

[0046] - - — 

- - - o ^XiJo : 

upon - w . — - : v following -e - z 

" . QFSORiPWOA - Tray DRAWINGS 



Figure 5 a aAaa Aagnwn shounog a suruowaa of sn 
irsforrriation processing system in an ewc-opA 05 
aoaoirjsig to toe present invention; 

2 Is s r v pin/eca! s 

cf m opiA s d;si< 1 

Figure 3 is a diagram showing a ^ , struawre of 

• i O ACS: Q >k ! 

Figure 4 Is a drag ram slewing a str a stun; of a DiAA; 

; - ' ctaDDS, 
Figure SA is- a diagram showing a structure of a 



Figure 1 3 is ; - - ;; ; 

replacement paosesssp:: esesaied In stews 
sag ^50$ shown In Figure IS; 

Figure 17 is -. •- ■ - ■■ - - ^ - ; 

> , -k 
, , - WithrOShc 

? and iWe arumr repleeeraeni algorithm shov 
Figure S are executed; 



Figure IS ;a a flower 
recording an AV fits in 

Figure VS A a diagram 



an ii 



] a structure of a da 



are fa 



reonrWpe area Paving Pre AV ilia recorded thenem, 

- SO is a eiagwrn spovuog o pFysicsl ~ A 
of an apnea: dewwavinp two aonee; 

Figure 21 is a graph illustrating the correspondence 

optica! owe shown in Figure 20 after the slipping 
replacement algorithm shown in Figure 7 is mew 



Figure S a; a graph AaseaPng the ceoeseohcionse 
the slipping rspisoement Wgewno- shown in Figaro 



. 2A 

rapawemen; olpohAm according to the present 



- a A2W 

enes between physical sector cue-boas and tuoNs 
after tp e slipping rsplaeeaxwe algorithm shown In 

- -2 A r X 



between gm-aw.ai seofra nun Pecs era; LSNs after 
toe linear repiacemsrc algorithm si-own in Figure ? 
is executed; 



wohsit iliusiraeng a 



5 s . . : m- 

,v s nysicel Si xeAser s.eotor to 
r> - ° , > - e „ 

Figure 13 is e flowchart jllusinAim; a process ei iho 



Figaro 26 is a cencena 
, ■ 
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■r W:r ( 



aa; xxxsxaxsa; aiypxnax x sxacafod; ahd 

LSNs assigned so ^ sectors of - ca3rxeraiaxrnd 
optics! disk. 



a:av : xx n paxxssxar, sysbxa 
fooavs 3 stn.ids.irs of an kv?brnxd;cr; 

iavx aprxaxr.U: 200 ana a da.k 
)00 The disk 



main saarxxy 204 it; toaded with rhs operating system 
ana the p.xgnxr; hap ana the operating .xx.axn and ih-a 

5 pKajMST: fits 3!" 'X s 3U.-it.-v. X fx. i0 N !" Xa. ; 

" * . .1 - >« x -_>» x n 

CSS t J ~ . 

Svocrsssmg section 207. 

[0OSS-1 -'--,8 d;;;k r-eoordrnc; and fs^todndion nppara- 
,% - i ,A ^ v. i 

lag and reproduction ccnatros section 132. a bus cosn.ro; 
circuit 103 and 3 xerraxy 104. 

[0057] The nacaxaxaasaax 101 soutrois toe e- 
maras X tha pssk nxxiaiina asx; repnxiiaxion appsratas 
x 100 in ox.xx wan a xxUx : x : .x; - mat in Pan 
' a ^ X N " v - 

uxxsaxxueiu paxxasXg described ae-ox are execrated 
.t:s?or101. 

an P05t 

anchors 102 xxrPois of data to and rssprxdixa 

lion of siats U - . i 

\ v * - «<n ~ date 



apparatus 208. 



;0 



sotxsi coiTipglsr, 

[0050] , - sppe v > , ) t 200 ax., xx . 
283 oaesso s 202 2<>~- 

- v - t ~ '.0-5 - - , , . 

200 is coraxxres; i:c Pas disk r a sordino; and xsrxodxxax; 

v. -*j;s 205 

0051] "> 2 

through waxl? the CPU 201 sa.xusxxx rhs main Xisnxxy 
204 Tha orooessax baa 202 is acnxacfsxi to she i/O sua 



saaxs:: ;,y asxxnnp; pares; 



opper isvsl s.upaa;a;x: 200 Ox ssarx iae SO an;; 205, 
[0060] The ns;xraxy 104 is used rax sparing dnia 



a pro 



saaan a 



resotd 

pie. tha memory 104 has ssn xaai used as an irrtaxsredk 
aba bufaar curing data recording or reorodischon ana sra 
aroa aaac; by Stas aara raaoinaip arid sxprxdactiGa -aoia- 

[8081] 

rijcordir^o naxraaa; ;a which nata can Pa xaiOibad and 



[0053] ~ ^ , 2- 

2; r - 

dgs;a! siach as, fcr axaixpte, na RGB sapnsri, ana cutpds 

- \ - 200 ^a=,c& d^aTrcwasi 
input novice such as, for sxauaba, a keyboard or a 
naxx , - ■> , 10" % , 

ir'O bus 20S 

Ob HDD 20S v 

70 - - 



sa.aat; aa, foa caaxpia. s; iixaOXXxa aa>a Gap; araxxxn 
. ^d s-p ods 

basis nr oa a , t x" > ■ 



[0002; n; g;; , e ; =p- !0 , vs : 



a 2 fci'aara; 



* 5 . " a-; 
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1. In ids exarnpia in Flours 2. tha aoticai 1 

'^-■^ ^ ~ » <5 

no -r \ dts > ~ 

v . 4 - dak ifiihaaartion ares 4 in :ao Innsrrnc-st 
cart 

Dfe-aaation ares 4 sn Ids GuhaTnost part ia also rerVrad 
• x as a ' issd-out srsa" 
[0064] - - . 

■harsh. Data :s recorded to and a^pro-daced loan fhs 
^ n 1 
vcrd :ap .aea 5 
a ohyracai saWo: roaWar nraressaaiad -hereto 

-0 o a v ^ „ 

cal d;sk 1. Tho ■> recording aa?a 5 iaciades a « 
aiea S aad 3 spare area 7 

[S0S6] a area Sis a i io --g asa 




sector is accessed. The uppsr level apparatus 200 
" x - ^ 0 ' -< 

1 oaino. iaa S.Sr.i Ea poreara rocc-aiino o;n:i ranaxhreticn 



TSOS73 T fis spare area 7 includes si jessi ©r,e sec- 
tor which, whan a sector in tn* ussr area S bscsrnss 

sscter in Sh* user ares 8 feaaxonss dsfeclive by. for 
axsrrpis, scotches, steins or quality dedina of ihs ussr 
< So 1 

dlaiii inwand h<s urn s ^ € elsrsbiy th« 
i raJdiateiy rsdiaiij iwardtro n 

[0868] The user ares 6 includes a aystarn reserva- 
tion area 11, a FAT (Fife Allocation labia; area 12, a root 
directory - ~ and a da; data ' 14. Such a * 

" " v.° - , - - Th-:s 

* a;,"o at ^ 

alar - , ^ sad aaiaree sdaaaadoo of ^ X 
\- DO; ^ 20! 

a«<i" = ■ a • " 

11 Sisss ana locations or entries in doe system ressrva- 
: a p v ^ — • 

[0071 j The FAT area 12 has nicrad therein location 
r xn : i r. ; ^directories 

" s v 4 a - = ; 

*cc ; ~ 

lion on t - ana -. - - - -a stored Ihai-ala, Tno 
entry ,iv f ia iacaaios, for sxsiups, a die ' 



5 as a file nn.anagoanent area 10. Tho aia rriaaaoamani 
area 10 is positionad at s iooahoa oa tho ocdcai disk 1 

. s > oa Lii:^ 

[051 I] - - - 1 

wldch raprasants a dirocicry sanoaiatad with Sha root 

ar airackay a data which roprasands s ale. As oissanbed 
ahova. in oaio; fl;a; tho uapor - - aopamian 203 may 
_ s • - - > ' " - ! •> la < r ■> 

- - . " - rCO ^ a-' !\ • -hr - 

'd . - - , ,n14. 

- - ^ . ^ < ' 1 t 1 

[0075 - t- 

' disk 1. ;s " iPaawy laafact had) aral aa > 

dafaahaa saotar is ajalidiarad in faa aDh. Ida ajhabilky 
0! the optical .disH 1 ss guaranteed by registering tb« 

dafac e« i t% a>- , " ^ 
5c [0077] The POL aaxi SDL 8ig stored io a DMA 
t c =1 > 03}. A 1 

e DMA 

IfiQJB] t .par:;. 4 r.howr, a sSo.sch.aaa of the DMA. Ths 
DMA is a par; of : da;k mfcarasAon area 4 ahown In 
wgares 2 oao 3, 

[0079" c . * - , \ 

DMA4 ;a Cnaoier 1 a of ISO slanaards ropardlap tho lay. 

v. . - < 

and DMA2; ara lorajiad > tho - infcrmaiioa area 4 




P»1J Tne QMM ass a DOS. a POL aod an SDL 
5d spasd tf;oroin. Dfvlaa DMA4 s, aa -> 

siruokirs with that of D-MA1 , 
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■i 1 Sif ,. soft 

[0083] x; CDS fedoore? x>ad ~ - 

nclobeO. for s 

reation s the DDS, The DOS furorer -re re , - ~- - 
i s <- * v r \ , ^ v 
v ~ -> * •> i no i for storing SDL location 

infonnaaon, arid an sreury for storing a physics; sector 

"(P reSifeCg is assigned le 

4,1.2 Structure of the POL 

10884} ■ x * oA < ^ - , > , . 
C Fre; 

identifse; Indicrerre trre ireor.rearoo is Pre POL and the 
POL Each entry stores a ghysreres sector nnrensr of -no 

The 3D!, l-xrexiss a header arel a plurality oi 

~ \ C c - \ 

irs Rorere 68) The header - ^ re tor example, an 
< SDL ?hs 

c sec U!T;Uer C 

1 r - 1 ' reg - -> e 

this replacing sector In which date is: recorded instead of 
the defective sector. The SDL. Is different fro re; the 

, repj \ rn 

sector. 




t'GOSS] Reference mo-oral 71 represents s 
sequence of sereore iixrexilng no defective sector ragre- 

.= x- re-ore- - , , . , 

fegierered in the PDL 

[OSSoj >te> - re «-.t: - ree „ 5 .re S t 
normal sector LSt\rre s assigned ic tire last sector 
t.SNs ate assigned to a psurs&y of sectors included to 

C ^ 



to? to which LSN.m is assigned, 
iOOrep yytidn tree PDL Inefedee no defective sector, 
LStd:n~: tnrongh l.SN:0 ore assigned to the sector;; in tlx; 
user area 6 nconontioliy free; fee ;afe '-naolcr to a lite; 
r sector thereof as represented by ocouenco of sec- 
tors 71. 

--y - of die „ Is crreogsd so - v is not 
re x-ulrere eoorec ct at a >r iocxecii-- 

of the LSNs. is slipper.: ore one sector In the direction 

4 - t re 
result, ere last sector oSicfe a; xuadnrred to a lost sectcr 
-s of trie - - 7 . o';press:nted cy the soqorecrre of 
sscfers 72 

after lire slipping repfecereere slgcrethro dtrer tibsd vcif;; 




the i.SN« when fha user erea 6 includes defective sec- 
tors s tProngn SV. 

{0094] As shown In Rgurs 8. no L8N is sssigrssd to 
tic tf-* defective saotcis i tnredtin \ The osolgriicent * tire 

LSMs nre slipped in -he direction toward an Ire-re; pes- 

* r» ^ ^ i re 

phys \ 

is. esidgriecl to a part ct -he spare ars?; 7 located irnree-- 
an h-\ ^ - . - ^ ot- - 1 - . „ fo 

[0095] As described above, wt-sr; one or more 

" s ' recto aplstsred tlx _ - l - >; 

arerd an 

ct v * ^ * v * * re u re fx "\ 

Inreern frc:-re ttie user ores 6 of the optical dish 1. The 
number of the sectors In x spare area 7 to which fere 




% s®&- s. - - rerec" PK tf 

- „ . uirexj 
iocation. The pres;aoced capacity In the cstpacify which 

55 s ' 

car; as roccrbec. As dcscribcci above, when the cser 
= 8 - f - •> - 

hed can QBt oar 



- 2 i a 



by using a part of spars area ? instead of the. aset 
area 8, 

[0087] When ihs issi sector of the nssr ores s is .3 
normai s«eior. th<* 'mti LSia •§ assigned So th» iast sector 

•a 1:5 a defeesva =e::i'->r, toe Pari LShi is arraigned to 3 no r- 
rna! sector doses; to the tost seotor 
toe >!r 

which LShtos is assigned ;<; stated in an sndry in toe 
DOS tFsgore Tide entry is referred to p-y ths upper 16 

1. By referring to » eaitry, the upper apparatus 
230 can ob 





ingiy, too capabiiiry or accessing toe sector to ; atoch ;sr 

to, - - ' " . , , - - t 



reto'ence to tognre 8 is executed The horfeorrtoS axis 
reessarpctoe a - - -bear a e verifci 

axis represents toe a is Figaro M soiid «* 10G1 

\ 

distance betvvesn the defective sector ana iha rspdnnna 
sector gtombar of physics; aetoors} is signrficatoiy 
reduced cxnnspatea; to iha: in the oortceaiioaa; sat (Ficp 

U:0 2?}. 

5. Of - * ^ ' - s , x 

a p pa rates 100 

[0108] 7ns disk recording sad reproduction aopsfa- 

R0 se i sratk t' E to S r 

instotoadon ad -he optica; diss 1 . The exaroinahon ot toe 
Cists (5 O is a;sn referred ac as the chysicai fesacaiiica 
- - r ' ' to \ 1 

cap tdxarairstooa of hna disk 



repisoeaieni aigofiiton electee ay trass c:sk recording 
awJ-reppcxs jtien >? 5 ' six s "to: ( -<„ 1 >f?$uraS 
the vro boxes each -e s ssoioss Ofw&c- 

- ~ • ' sa 

carta a detective randan 
>to v , c; i a 

&s« aa 

t ^ - _ < 

to sectors, sxtodaa; aca ostosdve seeior in :ha SOL. 
?0182] d a sector in the ssqaencs to rectors 01 to 
which Lotos is assigned ansa a ceiechva sector, tse 

• to- se toiiertot aa 

i \ a - - - a is 



[010?] After aedoraoae the iai;i3iipa^ : :0:a tea daiir 
rscertoag and recrcacctitrri caparataa 100 aefdortca: iha 
opor^sens 0? S.4 and 5.5 eaan ; - - a arc it> vvrsUen or 



5.4- Recording 0; chaia irocxasting p? tiara fits aystotr: tsnri 
the file data) 



T r - " - 

- -.viii ae dearadajci • dates. 



5di _ a ^ c; t: 
[0109J cvacaan: 



a ;ac aroorg the 



mi - . •> ' . n 

aneo a-a aaed 

|01041 Fioans to thoo-s -5 cc™ss; , 

- _ . : s , 

after the linear tepiea:«raent aigorithm desohhed with 



: 1 x - -5 i 

stodap. data on e speaiiic test paiiern in s 
the disk arc ihso naading tite data fates 
eaan-atction of the - - - 

dfy prooepsing". 
[0111 

;C. ^- -~ \ ■ ^ - - , . St 

too v "^v"",' - - - - 



EPS 997 904 Ai 



\" ■•• ... a a ~ c a process 



10113] * > - 

! - sets rs id whe mr too s = - 
normally read or noS, The reason wov sols is detarnorH-x; 

S J\ v. - - 

order to write the ciata in the sector, the data cannot its 
wrlttee in !:;■■« sector if so error occurs In m-otoip. tho sec- 
tor address. 

iQ114] VVhoe ; r rtofe; mined at sti error has 
oeccrred In madloo, toe sector address in snap 1 102 toe 
i&fisciive sector is -stersd 

i!)11S] Vv'hen It is determined * no v has 
xa 3 in ness i >r address in step 11 

£01153 ' D . lap 1104. it a. oe;omi:noo whether the 



repeated: and ohee Shi: voting saorsss reaches ;na 

i " % ( si s - j S m o, f' 
the written o'sia or no; (U\, whether ths <saia was sue- 
csssfuliy written or not). 

feilS] When rt is determined or; error sac occurred 
In writing toe <ta!a in step 1108.. She physlca; sector 
norrDer of -he detective sector a; store;; in a second 
defect list {step 11 12). 

(8119] in step im I; Is detemvnsd whether the 
reading address is She lost address or not. vVhsn toe 
- i- , ' W "X to Co t^s isst 

r - - -c - f - 

11111). Then, she nrccaus;r ; o coss bach to step 110? . in 
step ' error deierrolooiion s performed Saoh 

second defect iis; i,o. nut toostStier Into omj est mtsp 

list la the order of tro physical soaior mvnssr pstep 
11 14). Tho POL is recorded in too diss eoxmaOon ares 



assignee lis estermlna-'l and loan She poesies! sector 

[0121] Fleam 12 Is s flowchart akMrstj a process 

_ ^ - or-% 

0-2. ^ „ * t ~ e 

cf she first sector c car a as e is subs t v 

[0123] Next, she value of ins variable UTSKI is sob- 
ssiiusso Into a variable TOP (step 1202). end toe physb 

sabstllmse In so a variable END miep 1203). The search 
area is en arse., tne meaner d she dafecslve sectors In 
which nesas to so found. During a sir;;; seep, tris physi- 
cal senior number of the fast eecior of sne user ares S Is 
sobsilmfoa irao she venahie TOR am; She physical sen- 
sor number cf she las; sector of the user area S is subsu- 
suteo ado She ennabd: OWD 

END, the naioseia - deremfve sectors included In sne 
scotch nroe is o.-nca:!a!ec: {stop It? 04). For example, She 
nurobarof the detersive sectors Included m the search 
arse is raven on a :o;o;e ,uto;s SHOP cf a Orccuon 0'UNtO 

'•ecutad step N . " Thi r -T . - sscto \r ; 
- ^ " " v < . 
D^g by i^e v - w« 

Ihe use; ares 6 from tho first sector in She user oroa 8. 
;an S s c odonoO 

10126} - 202 thfough 12C epest 
it a; Csdornalnod She; trio roSum value SKIP matchers 0 In 
sSop 1200, In order to daat wiih the cesoe/dore a sector 
- tho ensre aroa 7 is roand sired a; tfjo PDL as , oerec- 
%h?9 sector 

[012?] The value of She variable- UTStd cessieoe in 
this manner Tdisates She phyincra sector number ef the 

, - On - ( 
too van • 1 a IT S sne DL0S or 



5.2 t.SN asstgnrnera 

O3120 - - ;;•} 

r-scrlbed e/its ares 7 S 

defective soctor le '■episSaroo In too PDL. the assipa- 
mors of the loNs is siiopod In she direction fovrarc: an 
Inner portion fmrn en cusor pomon of 1 ootkasi diss 1 . 
o " ; ~ - t - 

sslgr ; o ) i ; \ is 



PDL Is aabsfnolet; c;fo a . n - a 302; 

value of the ve: nhie a is ecaal so G or no?. W 
tos-3 < jo of she \ o -: 5KiP ; rest, m a as 

» -m?.! ' :mb - > - - - \- s 



W> 04 




[0131 

' - V is ' - t PDL. - " 1301; ' Stsp 

stlse s ^ ad - - i sPO£ - is squ 

> ^ f ~ ' v ' 

opusl to or smaliar haaa she value of tho variable END. 
Wheo Ves, ifse soared area Is coasibered So include a 
defective sector rerdstoraai I" the PDL snb "i" is addrid 
to die vaiue of ihr t 38) When No 

- eo > > ^ >. v tr* Xf 

mm ^ , *^ \ ' t * « 

of the variable o, and too — . - , gods n lo 
' \ i ""j ^ \ v <r • 

5b 130 a roc >o->o r 

Ida PDL. Thus, tho number of Ida aetecbve saciors in 
i - of th<r V3f- 

[afcfe SKIP. 



^31331 - i> 





8, 

[0134] 

<3f:C« ^ " P . t < -< ;;ib<?J 

absy«. 

[0133] Firs!, L3N:S93S8. wnlch is boa: abaY Is 
g a hysioa > 
number: 109SS3 Thsm the LSNs are aassagnsb to the 
sectors In a dearaa>:ag coder toward an sauof portion 
from 30 outer pardon of tho optical disk 1 {la ., iowara 
tho spare area ? from the uaer area 6) No t.SN is 
saaig;;ea to tho aofecfive santore iasiead. the LSM 
which would do assigned to eaan defective sector a; 
sssgaad to a - sly befcrs 




cal aoctor raoae-aa. of saga bveaeh 9393. r ne reason 
s thru hoa - re s j >c py 

" . number of tho defective sectors ' R ibis ■ . - 
Pis) 
[01 37] 

sari > of RfahC a bean assigned is r aoorded 
OQS aa the physical sector aaa-bar of das first sector of 
trxteabeb us 




to - ;) f' tao i.R spsre a;aa Is axee to 0. 'I ae physical sector 

X. -X v „ . > „ s 

a; „ , - - -w 

m r-La a : - - - D> - 

.eass tr 5 LR 

spsfeaarea. 

aj 5.3 Recording of laaial d«!a lr< tha t'ita system 

' " " " .K,i t ^ 

tas 100 records ■> bata - < ayafem to tha 
aal dab: 1 in accordance solo a iooacsl harraai inslraatad 
$8 bj inc a. ^ . - - * 

. a ' ^ a - 

:ao : oat« raaorbaa is ;a« syaSoro roseaaadoa arsa 11 




astdgasi ^csx ;a--ab Jtiv Japar o» apoaratus 20S 
so GsnnCs Instruct ids disk recording srsci r^prsdyclbfi 
apparatus 100 So record She lahlai bala aaloaa tho I.SN 
is crdapnined- The aoaferd of tha dahal dais Is betoo- 

' k a ~ apa-ad 2QQ 
[0142] * - - 

a;; - of ;ha laiisb data :a paboo-aaa la aaaoalara;a ,> h 
asalac for 

raacadlag tao arhal baaj a; ibeaaca: , ;ho prooaaalng 
asgaa •: • It 

i * aoa,a I '< - as boiaurad 

■a- baaoaaaaa thereof a. oaRiaa faara. 

a.4 Recording at abas geooabaa af the file oystero aar; 
the file dste) 

45 [D1431 Faaaro 1 5 is s fic-wohad lliusfratiag a process 

data arsa 1 4 ; i eoording 
of data in tha hie nasnagunaorb area ID (afops IbbO 
■S@ through 15175. 

5.4.1 Reraaaflag of Oata In tho hie data arsa 14 

^a _ s > ^> ^ 

55 wr!sfr<g acidrsss is SN ot first; - a? tha file data 
- - - - t ■> 

-£\ " ' - *^ . \ - 

1 - 2QC ~:p to the FA - - Tssrssgs oo ans ; 
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[01451 



spending to d 
ISareperfoo' 



284 - s 200 <• 201 

x - (. „ .; Cv - , 2*4 

dsterrrsne the L3N of the first sector of the recording 
area The resuitsnt LoN =s stored -.n - rnerrory 104 of 
the disk recording snd rspraductbrs .apparatus 100 
* > ^ The 
avc ce - 101 ->v t ;hs operations in the k> 
Sowing steps based on the tSK stored in the n^rnory 
184 

M-io, in ::i:5 " h is asterm'Sec wne-hsr 
. * U address has - • * r a„ or . , 

sen why ihis is determined is that. same ids sscicr 
adidresa needs io bo read in order to write eate info She 
center the aa;a oanno; be whiten a; ihe sacSor when, an 



ins reciacaio sector - registered in - SDL 'i'hoa, , 
uef«te\e ><- 

used Instead of the defective sector, 
"Sc " t 

i"c v<\ - ' ^ -"^s» - -i,^ \ v t 

r os ^ t a 
------ <• < t - 

aapiacing sector arc stored in n detect list stored a; toe 
OS < 
IS, the SDL 

ates ^ • s : ts < < - ,4. 

Processing tone is shortened by raimrciarng: the r-ornber 
of times of <\ 



- - , t- to 

0i5 N - hits U eoordsfioor the dats th lie da 



104, s 



a 14 



**s \t> O C , * V M- 

secter :fi which the date was written in stop rote 3 arid 

n ' , i t t •> f <^> - 

terming < operation - ' r error coaTeehor; node 

- n ,5 r - - a written or nor 
[0150] i ' , , - 

error tee. occurred or not. When it is determined that an 



immj in 

dote has bee 



r or rds 



so ffie management ares 16. 

£3158] proves 3 y ,ck v i th 

file f"! -c - r in 

Fbti^ 15} » 

the ciste in ids - data area 14 - n hetoogh 
,?5 «09 in Fignre 1 ' excepi for She content or 'the riaia arte 
" ^ f 

- - to 

is omitted 

[0159] ^, t? - t- s,. - t 

s ^ r s\ 

scan's ont „ ( - k > 



[O'lSS] Firjiee 16 ir; a f:;;oc;;a:t ri-ratraiing a crorres;- 

a - \ a: 

o '-^ ' ^ - 

ie thfi de c ins re a;: < 

* < - . , - - 



hers end the LSnh; when the tear eetearive aeotors ars 
so < ^ ; s ' - - , t ; - > 

mm ^ th* sxarnpte ahown in Figure 1?. mc 

detective secicre are detected , ihe date is 

reccrdoc in the a; e r,-ar;agernera area 10 Trie two 

aa c-h . \ s - - - xte a * 

[0161] 
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1 S3 7 8 04 i 



- < - a . sf phys ics; see-roe; 

bohvecr> lha dafeohve socPx in dxa rile rnanageoxn- 
area IS i tlx dc otor In the &pa:e ;s 7 Is 

dons; art (Figure 27; For example, the distance id tois 
^ ' x t t 17; Is rxaxs 10000 xhex i3s . * eis- 

i - • - - „- - 

mora x - ~- * v » acxss 

speed ; < optical disk 1. 

6.5 Reproriodloo oi ins data 



- IPO 



For osprodac;pg the eate, the upper Axs! 
due 200 redox 0;, Px; fr:an agernfen; deor such so, 
erode, FAT io scarce for Ilea location of a PA. The 
v apparatus 200 instructs - - recording 



xdad 



r 100 c 



to the CDS. 

[01531 The upper- lexd oecaraius 200 xeroxes LPe 

recording and xr- production apparatus 108 asinc the 
v ep < j ajjpafat 

ISO 5 PDl i" X: SDL to cc art tPe SN 

desaexaed by the upper level apparatus. 200 to a physi- 
cal sector raxaeber ana rood?, - date troix she sector 
pavxig the physical sector x.axt.xx 
pOISit Ac dosoribsd aDoea. In > s exarnoip 
accoraioa to Pee poxeot rxxrdoec the spaoi axs 7 is 

v , ^ 0 

ilss 1. The as A LAN - pe ' 

direction Aeoerd an Inae; portion hxrx an outer portico, 
xlth t scxdors of the - -s ox; i; LAP 5 

- i - • ^ „ „ 

v \ 



uxh o: 



evsiy; Ihs epper level apparatus 200 and 
rrx.cralng and nxoroduepen apparatus 100 or 

if; a xAeXss oxxaxxh "'he sdenxaXe In Ida dl 
ioe sod xaxeuuehon apparatus 100 ox; ue 
to oeo another In soy roaruxx. 

ro- (£xsmp&2)' 



r ' ! n - - - , 

which p ^ 
ores; : a., hoexooidxaeas video end aurho onto tiles;. 

v f xt ' 

rant nave - proposed io. x > ^ b Goto at a!., 
hxeoxsdorxu Publication VYGsefX-iAAdS. According to 
coon methods. - AV die? are t a s x 1 optica- 
disk 1 

.x s cohere xleco ;s nxux;ged by too upper ievet apioifates 
200 



[OITOi 



oefler •! <aropie < a Xiottiocl fo 
a doted oh or; ophco; axe; acccrdlno ho toe 
sntion applied Pi an AV die system will he 



a 1. ' 



s'ruoturs shown :n Figure 3. Tlx.- ale syshxp Is dlf-efs? 
from the IVtSaaOS file x-a-oo described irs tr:e fir; 
exan-ipie, bat is ciaxxon teapaxup ;p thai the tile o;ar 
- " % x I ~- t, 

ear ; 6 having a fixed t.Tx. 

6. Operation of hxa disk recording sod repixd action 



x ' " % ' - - - ' 

t..s 100 es;xo-rxe the opeoatxxa cf S A through 5.0 as 

loihahzatKa-; cf - optica; - ' 1. 



a 1: exanxaatiiX; -Aids disk 



I..SA is op o 2: PSA assworrase; 



dc \ x U, ' . < LxselS; 

each Pseok raoiedlno e pieraxy of sectors, A seed e 
case, caocd na;xoer.s are registered la tire PDL and toe 
SDL Instead of the odysxs; sector oexbax. The defect 
srA oan tx - spy approc to pod 

Tee esexs exeot can ha oPlsaoed regardless of fde ante 
fSl87| r the thxt exar-tpss; acxxdiog to the oresant 



■t — - ^ • „- x« 

[01721 - - x , ' 

"■ - ^ A - " . riaX : 
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» Recording erf data c N cf ' * ^ systaa'; and 
the 1§ data; 

& 5 RepfC-CUCda-. A ids- baAs 

At - with these of 5.1 ; a „ 5.3 and o.n.anc vviii no; 
be 4®t&n>e<i i-n daiaii 

6 4 Recording of data (rscoroipg at tae fas system sac 
the file data} 

cf re cording daA> a- oadcai dink ■ The pross^sirsg 




AVfiia in ttes fiia dasa a-ea 14. 

[017*3] The processing of nxordir.g the AV die in ida 
■lie daia area 14 Angara IS) n ia'entfcai witn the 
pwco.-5s.ir53 o* recording t?is date a; ths fife data ansa 14 

101775 !n aha;. 1305, an anas sanding a defacdva 
aeafaa a< naais'ered x ida hie nasr-xga-sax ixarmanon 
as a 'ofecevs area 

101781 ?n step 1S09 : an «mpty area hP!'.\- < 
ins dafantiva ansa is set. Tnari. fha processing goes 
back x step '■ d02 
> * ~o 

aaxaaiag ana reproacakea apeaaxx. 10G do as xx pea 
•a • - a in a defeoi 

c xAXe \ - 




the desedive ansa is AS, and iha length thereof a; L2 
*2 - ~ 

agsnxsxS tabia is ixkad -.add a t-te ant-y cf the VI - 
tie v a Area 13 

5183] ~ - - - „ 

- 1 -a _o x 



isle is beaded T da tea rxxnaaxonete tabic farther 
hxAexx ehdaxe aiaia id? aex;dfyxg whsEber data has 
- - - - >p s arsa oxxxxea a - txes 
in which r? dads haa baen iaoateeb. in step 
■:; shews in Figix-p IS. ataibsxe ;asn < :' an area sdxpog: 
■'Asm LSA:A2 and having a ienydn at L.2 is so* ia be a 
o'e-eciiv-s i - - - ss oaen r-;-x.ordec 

" - v 

pixsd to be dafoai A-a a 

-SVs 1 » a - 

[S1S4j - - ^ ' v ' 

nxxxgaexte tarda xaxcxs ihrbnxahan oa throe areas 
> ,rk » f " - 

a 1 9 stars aai A 

;;: - - - ' > , 't ' - 

-Sid _ i data 

5taed - 5tdatShe araaa i a - , -\ a; 
and haalnp a iangth of 12 has , aafa asccniea theteia. 

a dA naanaaen^aA p 3 p: s :: ; ;: ; r vVi caAaai va area to ba 
- - -■ a-;« 

Vd.ia'a'Ad ida tda Av aia >;r;r ; as- oonlinaonsiy ieaaaluaaa 




to - - !<,a ' ; ^ ^ 

data on a bioci<.-hy-hiack aasia The bio ad -by- a ioca 

t" 1 -fe- 
tor reaoading a aiaiaiiiy of amac Aaco-cii-xdy. ida funda- 
aasnrai apai'ataa; of taa diak :aaarair ; p aad repiadaatioa 

aa aaoaaAaa da is - ' , saa taxa-aiiosi desaribed 
abiifvs. 

, : , - ' ■ ; Hi 

40 [013T] > , ca-di;x 




V c x V x. 

S'-XO X ( 

axaaaiing and raaraciacdea aagaAstaa 100. Tha cpera- 
doix of tda disk ra;aa';iing and ;eprc;dactiop appaiattas 

through ado. 
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28 



0189 5 g c 

a dofect or art epbeal dab: which Is saipssblss to AV f : ;^ s ■$ 
provided in free second sxsneale aocaraing to the 
prssent lovefdien 

(Example 3} 

[01901 a , _ s • - - - 

uni, in vvhich th area and ttu 

1 - - N hich hav<t 

: 5k ov, • - t . — , , - _ , 
hie like, has a guard area on the border petcree:! adja- 
cent stem. 

[0191] F-scj.jr.-s 20 shevvs a physical >ff;;et;;re of ap 
i a \ *:o j ^ ' - - 5- < s 
has zone a in an inner pars thereat ana zona 1 located 
1 » ^ ,;00t - 

i , v \ , „p ' ^ -„ . 

a Jo 



2G01 In 
[0192] 



ing of replacing a h 

10 cc , ' ■ - - - 

[019SJ - 5 D- 

^ C . 
an EOC t »o indue- 
optica? disk is desicy 
?0:.-- are aqua! to ih>s 
- v O ' 



locate 



i over two zor 



-sjnre 22A sr. 
• a " - : 



tsigrseci 



'i 2.001b c 



;r: which no da: s is to bs raoordsd Tha iooations and 
Sizes of the z:--* 0 -c 1 md guard are;} 2001 3rs 
^ - . - ^ :a 

?0ia3] TPs sbs,: Claris of ine sTboaTcdion processing 
system Is as shewn so figure 1. Ths ioglceii structure of 

1 shown in Figure 3. 

101 84 j Figure 21 shows the corresporKtence 

SSbA -\ 

s * J ^ ^ > ■" 

Tbo honaonla; avis teprasenia ;na physical . - 
ncmOec 0 ^ verPosi axis - ' - ' Lobe in 
' 21 i 0 0 - ^ - - 



- - ^ >;rsi 

I0200J Heretics mtmt&i 2281 repents a 
sopaenoe of secton? lnce.e.anee na bebtsdivo cantor it? bra 
- ^ a s : 8 -1c — ^ - 22C2 ^ rb , 
>.ceceaae af saoeso iaoiading one detective senior in 

<r . . . 0 , C K , M 1 . i. 

" 22f-a ^ - 

Ing ana aefaoOva asatca- in trio aaor area 6 {with block 
norraoiioni. Black ccrfocpor: wa bo oosoribod nalow, 

ore - ^ x 

toe n^c iact L3M:;-n Is assigned -o ff;o sasi aootor af zona 
' Lafls aa= assloaaa ia • t- p-aralllycd saoiars <nn:«dod 



[0200] VVnan"a ^ 
- a^".0\ t « 



nsaigr.oa to too a-jan- aata 2001 . The assan^nant af the 
LSN:e Is prsnbrnaad so that the L.S?^s ere oonilnuoas 
between tva; ends af tha guana area 2001 Accordingly. 

2 % ' 

aa;a 10 naalna a fast sector to which bSfabO Is assanaci 



- ioyasad the stars araa " f;aar; the: a;;er o s 8. 

As a result. ISN:0 is ass gee;; fc; a last aoctor of the 
spare srea ? as rscaesftated by tha seananaa of sectors 
2222. 

[020a- 1 . . :o">2 - - - 
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. > \ to > LSAI-; < ISrAAAS ars assigned is 
Aeatsd over the oonea 0 and 1 across the cordon in 

CI O " - - v - 

|020S] \ - rp-C" 

"C t 1* - ~ - V ' O "•<; V» 

^ 22 1 T 2202 

one defective t v A sons 1. in Jhis ck-; the sactor 
2203 is obtained by slipping Aa LSN assignment to tos 
scenes s ■< 2 2 A : -A& ) sectors n ths 

A ~ \1 

?0208] As doscribso' ao-ovo, crdec ins ussr area 6 
. - - , - - - _ - 

osfrstse 

zone n-ifjcha:-; the Vs; sector of the ECO Aook of Ids 
v v - - ever - V 

in t <\ 0 , 

vv'bscb era rapoirad tor pnibii-nioaio poeioo ::oos«ao:og 
car; be coAaiisoi Alhoid: bisiorolrig o;b pipeline process- 
ifiO, of mo? corrsetiOR. 

[0207J re.,:* 22B sr.w,s sr* conespondance 
0-000000 ibe physical seolo; numbers sod o o PSAs 
3« scribed m'&h 

!-%pres*r:fs the physical sector number, and the verticsi 

is idisAAai with chain line 2101 in Agora 21, and 
- » 2102 in Fig- 
aro 21 

10208] is assamed that, a-s a rasoit of peA:>nAng 
^ -i x < 

A\ 2A. 

I.e., a pari - Aook Is iocaied - zona 0 and tiro . 
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